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Conservation & Ecology 


Do habitat, month and environmental parameters affect shrimp 
assemblage in a shallow semi-enclosed tropical bay, Thailand? 

Sukree Hajisamae* & Pun Yeesin 

Abstract. Assemblages of shrimp in association with habitat, season, and environmental parameters were examined. 
The tested hypotheses was that habitat, season, and water parameters affect species diversity, density, and community 
structure of shrimps in the shallow semi-enclosed tropical bay, Thailand. Samples were collected monthly at five 
different habitats with different bottom characteristics and vegetation between February 2011 and January 2012 by 
an encircling seine net. Altogether, 32,523 shrimps from 14 species were collected. Acetes sp., Metapenaeus moyebi , 
and Metapenaeus lysianassa dominated the catch with 50.6%, 22.0%, and 17.6%%, respectively. Most of them were 
juveniles or adults of small sized-species. Both habitat and month had highly significant impacts on density of shrimps 
(P<0.005), but only monthly factor affected species richness (P<0.05). Cluster dendogram indicated further that 
the difference in community structure of shrimps was based mainly on seasonal impact. Canonical correspondence 
analysis (CCA) recorded different responses of shrimp assemblages to specific water quality parameters. Water 
temperature was the major factor structuring shrimp assemblage in the bay. 
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INTRODUCTION 

Shallow coastal habitats are ecologically dynamic and 
productive areas used by larvae, juveniles, and adults of 
many estuarine-dependent species for reproduction, foraging, 
and shelter (Peterson & Whitfield, 2000; Harris et al., 
2001; Schaffmeister et al., 2006; Hajisamae et al., 2013). 
Commercial shrimps, such as Penaeus and Metapenaeus , 
normally have a life cycle where they spawn offshore, and 
post-larvae or juveniles move to estuarine backwaters for 
growing out in inshore and estuarine waters (Staples & Vance, 
1985; Dali et al., 1990). They remain and use these habitats 
as nurseries during their critical early life stages. After a few 
months, the sub-adult shrimps emigrate offshore. Generally, 
the structure of this nursery ground is characterised by the 
presence of vegetation including mangrove forests, seaweeds, 
and seagrass beds. 

Mangroves have long been recognised as important habitat 
for shrimp (e.g., Robertson & Duke, 1987; Sasekumar et al., 
1992; Vance et al., 1996; Primavera, 1998). In Indo-Pacific 
region, many penaeid species prefer mangrove habitat as their 
nursery ground such as Penaeus indicus (see Chong et al., 
1990), Penaeus merguiensis (see Robertson & Duke, 1987), 
Penaeus monodon, and Penaeus penicillatus (see Chong et al., 
1990). There are many reasons why juveniles of many shrimps 
utilise these habitats including food abundance, shelter from 
predation, and the hydrodynamic ability of mangroves to 


Faculty of Science and Technology, Prince of Songkla University, Muang, Pattani, 
Thailand 94000 Email: hsukree@bunga.pn.psu.ac.th (^corresponding author) 

© National University of Singapore 

ISSN 2345-7600 (electronic) | ISSN 0217-2445 (print) 


retain immigrating larvae and juveniles (Robertson & Blaber, 
1992; Ronnback et al., 1999; Chong et al., 2001). However, 
some species prefer to distribute specifically in different 
habitat types including seagrass and algal beds such as 
Penaeus duorarum (see Sheridan, 1992), Penaeus esculentus , 
and Penaeus semisulcatus (see Robertson & Duke, 1987). 
Some shrimps including Metapenaeus monoceros (see de 
Freitas, 1986) and M. ensis (see Robertson & Duke, 1987) 
are widely scattered on seagrasses, mud flats, and mangrove 
channels. Juveniles of Penaeus esculentus and Penaeus 
semisulcatus are normally found in seagrass community and 
other littoral vegetations (Loneragan et al., 1994, Haywood 
et al., 1995). Physical structure of seagrass beds play the 
role in reducing the likelihood of being detected and eaten 
by predators (Bell & Pollard, 1989; Heck & Crowder, 1991). 
Kenyon et al. (1995) proved that small juvenile tiger prawn, 
Penaeus monodon , suffers higher rates of predation in short, 
thin seagrass, and unvegetated habitats, and this leads to 
a decrease in abundance in these habitats. Kenyon et al. 
(1997) also found that two species of juvenile tiger prawns 
particularly preferred seagrass over unvegetated areas when 
given the choice between seagrass and bare sediment. This 
indicates that the distribution of juvenile prawns is mainly 
based on an active choice of habitat due to the greater 
predation rates in open areas. However, there is a paucity 
of scientific information to simultaneously compare and 
analyse the linkages of shrimp community between seagrass, 
mangrove or nearby mangrove forest, muddy substratum, 
and seaweed beds in tropical estuarine bay. In despite of 
tropical coastal ecosystems, especially those in Southeast 
Asia, being recognised worldwide as important habitats 
for aquatic resources (Chou, 1996; Hajisamae et al., 1999), 
only few studies have investigated even a basic knowledge 
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of assemblages and ecological aspects of shrimps in the 
region (Chong et al., 1990). 

In the Gulf of Thailand, although shrimps, especially Peneaus 
and Metapeneaus , are the main target species of fishermen and 
some of them have been intensively cultured (Songsangjinda 
et ah, 2005), knowledge on the ecology of shrimp in estuarine 
and coastal areas, which is crucial for management of shrimp 
resources, is limited. Some information can only be found 
in research reports and unpublished conference papers. 
These include studies on shrimp ecology in Songkhla Lake 
(Prajuab, 1965; Angsunee & Julapom, 2001), the coast of 
Prajuabkhirikhan to Songkhla (Mala, 1979) and Pak Phanang 
Bay, Nakornsritammarat (Thanate et al., 2003). It is therefore 
appropriate to use Pattani Bay as a model of sampling site 
to simultaneously investigate the importance of different 
habitats and seasons on species composition and pattern of 
assemblages, since the bay is a small-sized semi enclosed 
structure, characterised by various types of bottom habitats 
and vegetations. 

The aims of this study were to: 1) determine the impact of 
habitat characteristics and seasons on species composition, 
distribution, and density of shrimp; and 2) assess the 
relationship between water parameters with community 
structure of shrimp in Pattani Bay, Thailand. The hypothesis 
is that bottom habitats, seasons, and water parameters affect 
species diversity, density and community structure of shallow 
water shrimps in the semi-enclosed tropical bay, Thailand. 

MATERIAL AND METHODS 

Study sites. Pattani Bay is a 74 km 2 semi-enclosed estuarine 
bay protected on its northeastern side by a 12 km-long 
sand spit (Fig. 1). The bay area is characterised by tropical 
monsoonal climate. Two major rivers, the Pattani River and 
Yamu River, drain into the bay. Areas of mangrove, both 
natural and managed (estimated at 900 ha), are found in 
the eastern part. The water regime is complex, with tidal 
influences from the Gulf of Thailand. The average water 
depth is between 0.2-1.5 m with a maximum of 5 m at 
the bay’s mouth. The tidal amplitude varies from 90 cm 



Fig. 1. Map of study area, Pattani Bay, Thailand, showing habitat 
characteristics (Al-3 = Sandy habitat, Bl-3 = Seagrass habitat, 
Cl-3 = Shell-doposited habitat, Dl-3 = Muddy habitat, and El-3 
= Mangrove habitat). 


at spring tides to 40 cm at neap tides. Mangrove forests, 
mainly Rizophora spp., dominate the surrounding areas and 
seagrasses, mainly Halophila spp. and Halodule uninervis , 
cover large area of the bay. 

Five different habitats based on their bottom characteristics 
and vegetation were selected around the bay. Sandy substrata 
habitat was defined as non-vegetated bottom with >40% 
sand composition. Muddy substrata habitat referred to non- 
vegetated bottom with >90% of silt and clay. The seagrass 
habitat had a bottom substrate with >50% seagrass coverage. 
The mangrove habitat was a representative area within the 
mangrove forest. The shell-deposited habitat had a bottom 
substrata covered largely with shells of bivalves deposited 
by fishermen or natural phenomena. Three replicates were 
selected for each habitat throughout the bay. 

Sampling methodology. Three replicated samplings were 
done monthly at five different habitats from February 2011- 
January 2012 using a 4 m depth x 50 m long shallow water 
encircling knotless net, with a stretched mesh size of 0.5 cm 
and weighted with lead (see also Hajisamae et al., 2006). The 
net is commonly used by traditional fishermen in the area 
and is considered the most effective fishing gears suitable 
for catching shrimps in Pattani Bay without towing the net 
to the coast. Daytime collections were made to avoid tidal 
bias. Altogether, 36 sampling efforts were collected equally 
at each habitat. 

The net was set by slowly releasing one end of it from the 
boat which moved in an encircling direction to meet the other 
end of the net. The net was carefully pulled to the boat by 
pulling both ends of the net and the catch was concentrated 
in the cod-end. The area covered by the net for each haul 
was approximately 198 m 2 . 

The shrimp catches were immediately iced and transported to 
the laboratory for sorting, identification, and measurements 
of carapace length. All materials were preserved with 10% 
formalin solution and deposited in The Fishery Technology 
collection, Faculty of Science and Technology, Prince of 
Songkla University, for future reference. 

Water quality parameters analysis. Prior to shrimp 
sampling, dissolved oxygen, pH, salinity, and temperature 
were measured in situ by a YSI 556 MPS meter at a depth 
of 0.5 m from the water surface. Salinity was measured 
using the Practical Salinity Scale. 

Statistical analysis. Catch data from each site collected 
monthly were pooled and analysed for: 1) mean species 
richness; and 2) relative abundance. 

A two-way analysis of variance (ANOVA) was used to 
compare the density of shrimp and species richness among 
habitats and months. Prior to analysis, data on abundance and 
species richness were log (X+l) transformed to approximate 
normality and homogeneity of variance. 
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Table 1. Average water parameters recorded from five different habitats in different months in Pattani bay during February 2011-January 
2012. 


Habitat/Month 



Water Parameters 




Salinity (psu) 

Dissolved Oxygen (mg/L) 

pH 

Temperature (°C) 

Habitat 







Sandy-sub strata habitat 


19.3 

6.1 


8.3 

28.3 

Seagrass bed habitat 


12.1 

6.7 


8.2 

28.4 

Shell-deposited habitat 


18.9 

6.3 


8.2 

28.5 

Muddy-substrata habitat 


18.2 

6.4 


8.1 

28.3 

Mangrove habitat 


10.6 

6.0 


8.1 

28.5 

Month 

February 2011 


27.0 

5.1 


8.0 

27.9 

March 2011 


27.8 

5.2 


8.1 

28.3 

April 2011 


22.2 

5.6 


8.1 

29.0 

May 2011 


18.7 

8.4 


8.3 

31.6 

June 2011 


6.6 

6.2 


7.7 

27.9 

July 2011 


10.9 

7.4 


8.0 

26.6 

August 2011 


16.1 

5.9 


8.3 

26.8 

September 2011 


12.6 

8.1 


8.3 

30.0 

October 2011 


14.8 

6.8 


8.0 

29.9 

November 2011 


10.1 

6.8 


8.1 

28.1 

December 2011 


7.3 

5.9 


8.1 

26.6 

January 2012 


27.0 

5.1 


8.3 

27.9 

Average (SD) 


15.8(9.3) 

6.3(2.1) 


8.1(0.4) 

28.4(1.7) 

Table 2. Results of ANOVA on water parameters at different habitats and months 

in Pattani Bay. 



Sources df 

Salinity 

Dissolved Oxygen 

PH 


Temperature 

MS 

F ratio 

MS F ratio 

MS 

F ratio 

MS F ratio 

Habitat 4 

567.4 


2.8 0.6“ 

0.5 

3 7** 

© 

© 

Month 11 

792.1 

21.0*** 

17.8 6.9*** 

0.5 


34.2 77.5*** 


Levels of significant difference; ns, not significant; *, P<0.05; **, PO.Ol; ***, P<0.005 


A cluster analysis was carried out using the PRIMER 
statistical package version 5.0 (Clarke & Gorley, 2001), 
with Bray-Curtis similarity and complete linkage on fourth 
root transformed data, to examine the difference in shrimp 
community assemblages between all habitats and months. 
Analysis of similarity (ANOSIM) was used to determine 
whether the assemblage separated by cluster dendogram 
differed significantly. Once the significant difference was 
found, a similarity percentage (SIMPER) was used to examine 
which species contributed most to the difference. 

To examine the effect of environmental variables including 
pH, salinity, temperature, and dissolved oxygen on 12 shrimp 
species, canonical correspondence analysis (CCA) was used. 
The option used for CCA was bi-plot scaling with focus on 
interspecies distance. A Monte Carlo test (199 iterations) 
was run to detect significant pattern. 

RESULTS 

Condition of water quality. Details of water quality 
parameters of each habitat are in Table 1. Temporally, analysis 
of variance indicated highly significant differences of salinity 
(P<0.005), dissolved oxygen (P<0.005), pH (P<0.005), and 


water temperature (P<0.005) in different months (Table 
2). Spatially, the differences were found only for salinity 
(P<0.005) and pH (P<0.01). There were no differences 
between dissolved oxygen and water temperature between 
habitats (P>0.05). 

General shrimp catch data. A total of 32,523 shrimps 
from 14 species were collected by the encircling-seine net. 
Acetes sp., Metapenaeus moyebi, mdMetapenaeus lysianassa 
dominated the catch composition with 50.6%, 22.0%, and 
17.6%, respectively. It was followed by Macrobrachium 
lanchesteri (4.1%) and Fenneropenaeus merguiensis (2.8%). 
Most of the shrimps were juvenile or adult of small sized- 
species. Detailed catch information including density of 
shrimps, average length, and relative density at each habitat 
are in Table 3. 

Effects of habitat and month. Fig. 2 showed relative 
density (%) and species richness indicating distribution 
pattern of shrimps in different habitats with sandy substrata 
habitat demonstrating the minimum density. Fig. 3 shows 
the relative density (%) and species richness of shrimps at 
different months. 
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Table 3. Density of shrimps (no. hectare 1 ), average carapace length and relative density at each habitats collected by encircling-seine net 
in Pattani Bay during February 2011 to January 2012. 


Species 

Density 

(no. hectare 1 ) (%) 

Length 

(cm±SD) 

Seagrass 

Relative Density at each Habitat (%) 
Mangrove Mud sand 

Shell 

Metapenaeus moyebi 

2,010 (22.0) 

4.3±1.3 

21.8 

22.6 

25.6 

11.3 

18.8 

Metapenaeus lysianassa 

1,606 (17.6) 

4.7±1.0 

16.4 

27.3 

20.6 

10.9 

24.7 

Macrobrachium lanchesteri 

375 (4.1) 

3.3±1.4 

21.6 

32.0 

18.1 

11.6 

16.6 

Fenneropenaeus merguiensis 

254 (2.8) 

7.7±1.8 

20.9 

20.2 

18.7 

17.6 

22.6 

Metapenaeus affinis 

101 (1.1) 

4.9±1.5 

28.0 

13.9 

26.9 

16.6 

14.7 

Heterocarpus sp. 

46 (0.5) 

5.2±1.3 

44.2 

14.7 

16.6 

8.6 

16.0 

Penaeus semisulcatus 

41 (0.5) 

6.4±1.2 

28.3 

15.2 

12.4 

13.1 

31.0 

Penaeus monodon 

26 (0.3) 

8.3±3.1 

29.8 

6.4 

19.1 

24.5 

20.2 

Metapenaeus brevicornis 

19 (0.2) 

6.1 ±1.3 

20.9 

32.8 

26.9 

11.9 

7.5 

Metapenaeus ensis 

14 (0.2) 

5.6±0.6 

25.5 

13.7 

15.7 

23.5 

21.6 

Alpheus sp. 

12 (0.1) 

2.3±0.5 

20.9 

18.6 

18.6 

7.0 

34.9 

Metapenaeus dobsoni 

10 (0.1) 

6.9±2.1 

0.0 

85.7 

11.4 

0.0 

2.9 

Macrobrachium rosenbergii 

0.3 (0.0) 

12.2 

0.0 

100.0 

0.0 

0.0 

0.0 

Acetes sp. 

4,621 (50.6) 

2.0±0.4 

27.5 

16.4 

24.9 

11.5 

19.8 

Total 

9,136 (100) 


23.9 

20.5 

23.7 

11.6 

20.3 


Analysis of variance (ANOVA) indicated highly significant 
differences between shrimp densities from the five different 
habitats (P<0.005) and months (P<0.005). The highest 
density was found in seagrass bed habitat and the lowest 
in sandy-substrata habitat. For species richness, there was 
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■ No. of species 
* Relative density (%) 


Fig. 2. Relative density (%) and species richness of shrimps 
collected at different habitats in Pattani Bay between February 
2011-January 2012 


a highly significant difference between month (P<0.05) but 
no difference between habitat types (P>0.05). 

Cluster dendogram clearly separated the shrimp community 
into three main groups based mainly on month rather than 
habitat (Fig. 4). The first group (Gl) consisted almost entirely 
of the shrimp samples collected in January at four habitats 
including mangrove, shell, sandy and muddy habitats. The 
second group (G2) comprised entirely of shrimp samples 
from the months of February, March, April, and May. The 
third group (G3) consisted of those from the months of June, 
July, August, September, October, November and December. 
Non-parametric multidimensional scaling (nMDS) confirmed 
the stronger formation of groups based on months than that 
of habitats (Fig. 5). 

Analysis of similarity (ANOSIM) demonstrated a significant 
difference between compositions of shrimp samples from 
these three groups based on month (Global R = 0.451, P 
<0.005). For habitat factors, ANOSIM indicated no difference 
between shrimp samples collected from different habitats 
(Global R = -0.051, P>0.05). Results of a pairwise test are 
in Table 4. 



■ No. of species 

■ Relative density (%) 


Fig. 3. Relative density (%) and species richness of shrimps collected 
in different months in Pattani Bay between February 2011-January 
2012 at five different habitats. 
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f 

Gl 

G2 

G3 


40 







Fig. 4. Cluster dendogram demonstrating grouping of shrimps by 
month and habitat (Jan...Dec = January...December; Sa = sandy 
habitat, Ma = Mangrove habitat, S = Shell-deposited habitat, Mu 
= Muddy habitat and G = Seagrass habitat; Gl, 2, 3 = cluster 
group 1, 2, and 3). 
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Table 4. Results of the ANOSIM pairwise test to analyse the differences of the same clusters using groups resulting from the cluster analysis. 


Global Test 

Global R = 0.522, Significant level = 0.1% 

Pairwise Tests 



Groups 

R-statistics 

Significance level % 

b,a 

0.975 

0.1 

b,c 

0.425 

0.1 

a,c 

0.641 

0.1 


A similarity percentage analysis (SIMPER) showed, in the 
case of Gl, that the shrimp species that made up >70% 
of the definitive group were Acetes sp. and M. lanchesteri 
(Table 5). For the group G2, SIMPER indicated that M. 
lysianassa, M. moyebi , and F. merguiensis made up >70% 
of this group. Metapenaeus moyebi, Acetes sp., and M 
lysianassa contributed for the formation of G3. 



Fig. 5. Anon-metric multidimensional scaling (MDS) ordination of 
abundance data (log N+l transformation) for shrimps (a) collected 
between 12 different months (j = January, f = February, mr = 
March, ap = April, my = May, j = June, J1 = July, ag = August, 
s = September, o = October, n = November, d = December) and 
(b) at five different habitats in Pattani bay (1 = sandy habitat, 2 = 
mangrove habitat, 3 = shell-deposited habitat, 4 = muddy habitat 
and 5 = seagrass habitat). 


Relationship between water parameters and shrimp 
assemblage. In the CCA of species related to environmental 
parameters, three axes explained 23.5% of the variance 
explained (Fig. 6; Table 6). The strongest axis was axis 
1, explaining 19.0% of the variance (eigenvalue = 0.331, 
P=0.01), whereas axes 2 and 3 explained only 2.6% and 
2.0%, respectively. Four environmental variables including 
temperature, salinity, dissolved oxygen, and pH demonstrated 
different contributions to the ordination. Based on axis 
1, the strongest contribution of environmental factor was 
temperature. 

A positive correlation of increasing temperature with 
some shrimp species such as M. lysianassa , M. moyebi , P. 
semisulcatus, M. brevicornis , and F. merguiensis indicated 
that these species prefer a condition with relatively higher 
temperature and slightly lower dissolved oxygen, pH, and 
salinity compared to other species. Shrimps such as Acetes 
sp. preferred a condition with lower temperature and slightly 
higher dissolved oxygen, pH, and salinity. However, the 
contribution of dissolved oxygen, pH, and salinity was 
smaller compared to that of temperature. Species including 
M. dobsoni, M. ensis , and M. affinis reflected a capability of 
lower influence by those four main environmental parameters. 

DISCUSSION 

At least 14 species of shrimps utilise a shallow semi- 
enclosed bay, Pattani Bay, as their habitat, either as a nursery 
ground, feeding ground, or living ground. The bay plays a 
significant role in supporting many economically important 
shrimp species, especially M. moyebi , M. lysianassa , and 
F. merguiensis. These shrimps are of high economic value 
being utilised by fishermen as their main source of income. 
Generally, there are two main reasons why estuaries function 
as nursery grounds; reduced predation levels and/or greater 
availability of food than alternative nursery areas (Robertson 
& Blaber, 1992). The refuge function may result from three 
factors: 1) availability of large areas of complex habitat 
such as mangrove forests; 2) reduction of efficiency of 
visual predators due to high turbidity; and 3) availability 
of large areas of shallow water that contains few predators 
(Johnston & Sheaves, 2007). In Pattani Bay, differences 
in density, species richness, and community structure of 
shrimps between months, likely reflect seasonal preference 
for recruitment and settlement among species. Most of the 
shrimps occurred throughout the year, but some were found 
specifically at particular months such as Heterocarpus sp. 
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Table 5. Summary results of similarity percentage analysis (SIMPER) on the contribution of shrimps found in Pattani Bay in the formation 
of groups resulting from the cluster analysis. 


Groups 

Species 

% Contribution 

G1 

Acetes sp. 

58.1 


Macrobrachium lanchesteri 

24.7 


Metapenaeus affinis 

5.0 

G2 

Metapenaeus lysianassa 

26.7 


Metapenaeus moyebi 

23.5 


Penaeus merquiensis 

17.9 


Acetes sp. 

14.2 

G3 

Metapenaeus moyebi 

22.9 


Acetes sp. 

22.0 


Metapenaeus lysianassa 

18.1 


Macrobrachium lanchesteri 

11.2 


Table 6. Results of the main ordination for the canonical correspondence analysis on the relationship between shrimps and water parameters. 


Axes 

1 

2 

3 

Intraset correlation of environmental variables 

Saliniy 

0.060 

0.488 

0.500 

Dissolved oxygen 

0.308 

0.543 

0.268 

pH 

0.156 

0.047 

0.923 

Temperature 

-0.844 

-0.495 

-0.206 

Eigenvalues 

0.331 

0.045 

0.035 

Variance in species data 

% of variance explained 

19.0 

2.6 

2.0 

Cumulative % explained 

19.0 

21.5 

23.5 

Pearson Correlation, species-environment 

Inertia 

0.710 

1.749 

0.530 

0.399 


Axis 



Fig. 6. Biplots of some shrimp species and environmental variables 
(arrows) on the first two canonical axes derived from CCA of 
shrimp abundance and environmental variables in Pattani bay 
during February 2011 and January 2012. 


during July to September, Alpheaus sp. in December and P. 
semisulcatus during September and October. 

Seasonally, the assemblage pattern of the shrimp community 
in Pattani Bay, based on result from cluster analysis and 
ANOSIM, can be divided into three different settlement 
periods, namely: 1) January; 2) February to May; and 3) 
June to December. Seasonal pattern of shrimps seems to 
be a typical characteristic in tropical habitat, although some 
particular species occur the whole year round (Chong et al., 
1996). In Thailand, the present result supports the study by 
Pensri & Suchat (1996) who found seasonal recruitment 
and distribution of shrimp in Phangnga Bay. These authors 
reported the higher abundance of F. merguiensis and 
Metapenaeus spp. during the south-west monsoon season 
and Parapenaeopsis spp. and Metapenaeopsis spp. during 
the north-east monsoon season. Acetes sp. was found 
predominantly in April, which is coincident with south-west 
monsoon season. Furthermore, several studies also supported 
seasonal abundance of shrimps in many parts of the world. 
Arshad et al. (2011) found Penaeus post larvae recruiting 
mainly on a seasonal basis in Malaysian waters. Zafar & 
Mahmood (1989) reported the highly seasonal occurrence 
of Lucifer spp. in Bangladesh waters. Staples & Vance 
(1987) reported that season and rainfall directly affect the 
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immigration of postlarvae and emigration of juveniles of 
Penaeus merguiensis. Different seasons of the year lead 
to different characteristics of water quality that may bear 
differently on the shrimp assemblage and distribution. Salinity 
is considered the major factor determining shrimp population, 
inducing an emigration of adult prawns, and influencing 
postlarval recruitment (Garcia & Le Reste, 1981). For penaeid 
shrimp, Pensri & Suchat (1996) found that P. merguiensis 
and Parapenaeopsis spp. are euryhaline species, capable of 
tolerating a broad salinity gradient ranging from 2.3-33.4 
psu. In contrast, lesser Metapenaeus spp. and Metapenaeopsis 
spp. individuals were found in lower salinity area. Results 
from CCA demonstrated that water parameters associated 
with shrimp assemblages in this study. Temperature seems to 
be the most influential factor for the assemblages of shrimps 
in this study as strongly explained by axis 1. Despite the 
small range in temperature change with season (Table 2), 
the influence of temperature on the shrimp assemblage may 
be evident in Pattani Bay. However, a contribution of pH, 
dissolved oxygen, and salinity was relatively lower compared 
to that of temperature. 

Habitat, different bottom characteristics and vegetation, is 
also an important factor in structuring shrimp assemblages 
in the bay. Result from this study confirmed that it 
significantly affects the density of shrimps, although not 
on species richness. Higher number of shrimps is found in 
more vegetated-habitats such as seagrass and mangroves 
than those in bare habitats such as sandy-substrata habitat. 
Moreover, it is also found that shrimps in Pattani Bay 
prefer muddy (with high silt content) than sandy bottom for 
settlement and refuge. It is also observed that some species 
prefer over different habitats. Macrobrachium lanchesteri, 
M. brevicornis, and M. dobsoni are more mangrove oriented 
species. Metapenaeus affinis , P. semisulcatus , Heterocarpus 
sp., and H monodon prefer seagrass habitat. Alpheaus sp. and 
P. semisulcatus show preference over shell-deposited habitat. 
Several studies reported that juvenile penaeid species prefer 
structurally complex micro-habitats as shelter from predation 
(Primavera & Lebata, 1995; Primavera, 1997; Macia et 
al., 2003; Crona & Ronnback, 2005) and the present study 
further support these findings. Johnston & Sheaves (2007) 
reported a similar pattern of habitat preference by small fish 
and prawn in the tropical north-eastern coast of Australia. 
They reported that the composition of the small fish and 
prawn assemblage was clearly different between sand and 
mud substrata. Mud substrata consistently had many taxa 
present in relatively high abundance. Somers (1994) also 
recorded that sediment and depth were important factors 
influencing the spatial distribution of prawns in the Gulf of 
Carpentaria, Northern Australia. 

In summary, the present study has clarified the impacts 
of habitat and season on the abundance, species richness, 
and community structure of shrimps in Pattani Bay and 
related with water quality parameters. As the bay harbors 
many economically important shrimp species harvested by 
traditional fishermen together with some threats from the 
development projects around the bay, this finding will help 


managers to draw a management practice for sustainable 
fisheries and imbalance utilisation of resources in this area. 
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